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Extremely compact (r < 100 pc) nuclei in some (U)LIRGs Aalto et al., 2015, 2018; Falstad et al. 2021; ...

Intense IR emission from excitement of vibrational HCN
warm dust with column densities 7 > 10% cm™2 > J=3-2transition Zycn_vip > 1 Lg pc_2
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Credit: adapted images of Clare Wethers (private communication)
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.~ IRAS17578:0400 & ALMA observations = =

Credits: HST
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Torbaniuk et al. 2026, in preparation

LIRG z=0.0134 Falstad et al. 2021

RA: 18h 00m 31.99s. Dec: -04d 00m 55.00s

Legr = 2.0X 1011L® Sanders et al. 2003

SFR = 38.1 M, /year Randriamanakoto et al. 2013

Inclination: ~81 degrees Makarov et al. 2014
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Credits: HST

LIRG z=0.0134 Falstad et al. 2021

RA: 18h 00m 31.99s. Dec: -04d 00m 55.00s
Lg =23x10"L,

Legr = 2.0X 1011L® Sanders et al. 2003

SFR = 38.1 M, /year Randriamanakoto et al. 2013

I Inclination: ~81 degrees Makarov et al. 2014
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B3/B6 2019.1.01612.S (PI: N. Falstad) B5/B7 321/B7-325: 2022.1.00738.S (PI F. Stanley)
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Band 5: Rest-frame frequency (GHz)
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Band 5: Rest-frame frequency (GHz)
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Position-velocity (PV) diagrams:
adopting the model from Sakai+ 2014, Nature, 207

used for the protostar disk studies (outflows not taken into account)
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Radial (infall) velocity:

2GM (L>21
v, = — | —

r

Rotation velocity:

()
V9= — |
m r

Keplerian rotating disk velocity:

GM

VKepl —
P r
where G — the gravitation constant, M — the
central enclosed mass, L — the angular
momentum, m — the particle in a motion,
r — the radius
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3 e g ‘ 3

Based on multi-band continuum and lines data from ALMA, we found that

compact obscured nucleus IRAS17578-0400 shows the present of:

1) Compact dust continuum (~8 pc) resolved at Band 7 / 321 GHz with disk/torus morphology
with T 2 200 K;

2) 13CO emission traces extended rotating disk (~16 pc) with signs of outflow;

3) HCN-vib emission confined to inner ~20 pc — dense nuclear gas, strong AGN indicator,
possible outflow launching site + weak infall component (69 km/s)

4) “Outer” 60 pc HCN rotating (~350 km/s) inflowing disk (reaching ~243 km/s infall velocity)
5) Enclosed mass estimates (upper limit on Mgn): around 1.4 - IOSMQ within 10 pc area

based on dense gas tracers (HCN/HCN-vib)

Thank you for your attention!

® line—of—sight
perpendicular
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